Early growth restriction followed by nutritional intakes that permit accelerated growth may result in adiposity and metabolic disease in later life. This study compared growth, body composition and nutritional intake between term age and 6 months postterm in 83 appropriate-for-gestational-age preterm infants with growth restriction at term age (AGA GR+), 15 AGA without growth restriction at term age (AGA GR − ) and 33 small-for-gestational-age (SGA) preterm infants. AGA GR+ and SGA preterm infants had higher protein intake, higher energy intake and higher gain in weight SDS between term age and 6 months post-term, with similar lean mass (LM) and lower fat mass (FM) at 6 months post-term compared with AGA GR − preterm infants. In conclusion, despite higher energy and protein intake compared with AGA GR − preterm infants during the first 6 months post-term, AGA GR+ and SGA preterm infants restore their LM without excessive FM.
INTRODUCTION
Growth without increased fat mass (FM) accumulation may be especially important for infants who are prone for accelerated growth during infancy, such as preterm infants born appropriatefor-gestational-age (AGA) with growth restriction before term age (AGA GR+) and small-for-gestational-age (SGA) preterm infants. 1, 2 Accelerated infant growth is associated with adiposity and metabolic consequences in later life, and may be related to nutritional intakes. 3, 4 The present study compared growth, body composition and nutritional intake until 6 months post-term between AGA preterm infants with and without growth restriction at term age (AGA GR+ and AGA GR − , respectively) and SGA preterm infants.
SUBJECTS AND METHODS
This study was part of a trial on postdischarge nutrition 5 and included 83 AGA GR − , 15 AGA GR+ and 33 SGA preterm infants. At birth, term age and 6 months post-term, weight (g) and length (cm) were measured and expressed as standard deviation scores (SDS). 6, 7 Infants were classified as AGA GR − (weight and length at birth and term age ⩾ − 2 SDS), AGA GR+ (weight and length at birth ⩾ − 2 SDS and weight, length or both at term age o − 2 SDS) and SGA (weight, length or both at birth o − 2 SDS). 1, 8 Energy (kcal/kg/day), protein (g/kg/day), fat (g/kg/day) and carbohydrate intakes (g/kg/day) were calculated in formula-fed infants between term age and 6 months post-term based on data from the infant's medical record and parental diaries. Lean mass (LM; g) and FM (g) were measured by whole-body dual-energy X-ray absorptiometry (Hologic QDR4500A, Hologic, Bedford, MA, USA) at term age and at 6 months post-term and analyzed by Infant Whole Body Software version 12.3.3.
5 Gain (Δ) in weight and length SDS and ΔLM and ΔFM between term age and 6 months post-term were calculated. Statistical analyses were performed with SPSS 17.0 for Windows (SPSS, Chicago, IL, USA). Parameters were compared between groups by regression analysis with the between-group comparisons as dummy variables, adjusted for gender and gestational age. Differences between groups were not explained by type of diet and severity of illness. A (two-sided) P-value of 0.05 was considered significant.
RESULTS
SGA infants were more often boys than AGA GR − and AGA GR+ infants (73% versus 43% and 40%, P o0.05). SGA infants had a higher gestational age than AGA GR − infants (31.1 (1.6) versus 30.1 (2.0) weeks, P o0.05). AGA GR+ and SGA infants had lower weight and length SDS at term age and at 6 months post-term, as well as higher Δweight and Δlength SDS between term age and 6 months post-term compared with AGA GR − infants (Table 1) . When fed formula, AGA GR+ and SGA infants had a higher protein, energy and fat intake compared with AGA GR − infants between term age and 6 months post-term (Table 2) . At term age, AGA GR+ and SGA infants had lower LM, FM and %FM compared with AGA GR − infants (Table 1) . At 6 months post-term, AGA GR+ and SGA infants had similar LM and lower FM and %FM compared with AGA GR − infants (Table 1) . Between term age and 6 months postterm, AGA GR+ and SGA infants had higher ΔLM and lower ΔFM compared with AGA GR − infants (Table 1) .
DISCUSSION
The present study suggests that, compared with AGA GR − infants, higher weight gain in AGA GR+ and SGA infants consists of higher LM accretion and lower FM accretion during the first 6 months post-term. It has been demonstrated that FM accumulation of preterm infants is positively related to energy and protein intake after term age, 8 as well as to weight gain during Abbreviations: AGA GR − , appropriate-for-gestational-age without growth restriction at term age; AGA GR+, appropriate-for-gestational-age with growth restriction at term age; SGA, small-for-gestational-age. Values as mean ± s.d. or median (interquartile range). Differences compared by regression analyses adjusted for gender and gestational age. Fat mass and growth in preterm infantsearly infancy. 4 Therefore, it was remarkable in the present study that FM at 6 months post-term was lower in AGA GR+ and SGA preterm infants, whereas they had higher weight gain and nutritional intakes compared with AGA GR − infants during the first 6 months post-term. This is in contrast to a previous study that shows that AGA GR+ infants are capable of recovering from postnatal growth restriction during the first 5 months post-term with respect to their weight, length and %FM, whereas SGA preterm infants reach a lower body weight with similar %FM. 8 In the present study, lower dietary intake of nonprotein energy after term age may delay FM restoration. 9 With respect to FM accretion, our findings might support the premise 5, 10 that AGA GR + and SGA infants may benefit from even higher nutritional intakes than those achieved with the current feeding regimen during infancy. On the other hand, not the absolute amount of body fat but the delta body fat accumulation may have adverse metabolic consequences in later life. In addition to nutritional intake, body composition acquisition may depend on the genetic growth potential. A genetically smaller body size of AGA GR+ and SGA preterm infants may explain the lower FM accumulation during the first 6 months post-term. Another explanation for the lack of FM restoration in AGA GR+ and SGA preterm infants may be the timing of body composition measurement, as complete FM restoration may occur later in life.
The present study had several limitations. The sample size was relatively small, in particular after subgroup classification. This study was part of a randomized trial on postdischarge nutrition with a similar distribution of the type of diet between groups. However, the influence of the nutritional regimen cannot be excluded completely. Another limitation was that the first body composition measurement occurred at term age and not a birth, as a consequence of the original study design.
In conclusion, compared with AGA GR − preterm infants, SGA and AGA GR+ preterm infants restore their LM without excessive FM accumulation at 6 months post-term despite a higher nutritional intake (/kg/day) between term age and 6 months post-term. It remains controversial whether higher nutritional intakes that may potentially increase FM accretion are desirable in AGA GR+ and SGA infants. Therefore, it is recommended to carefully monitor early effects of nutritional intakes on body composition in preterm infants in order to prevent excessive FM accretion that is associated with a higher risk of adiposity and metabolic consequences in later life.
